Attempts to grow differentiated human adult liver cells in tissue culture have met with many difficulties, and often they have proved unsuccessful (Gard and Alin, 1957) . Bang and Warwick (1965) cultivated adult liver tissue from normal and hepatitis patients on a collagen substrate in roller tubes. Outgrowths consisted of a mixture of fibroblasts, macrophages, and cells which morphologically possessed the characteristics of parenchymal liver cells. Cole, Danks, and Campbell (1965) , in attempting to isolate hepatitis virus from liver biopsy specimens of infants with neonatal jaundice, obtained fibroblastic outgrowths from pieces of tissue implanted in roller tubes. Zuckerman, Tsiquaye, and Fulton (1967) described a method for obtaining monolayers of differentiated parenchymal human embryo liver cells in tissue culture. This technique has now been successfully modified and extended for the culture of very small fragments of human adult liver obtained by needle biopsy for diagnostic purposes.
MATERIALS AND METHODS
A total of 16 adult liver specimens obtained for diagnostic purposes from suspected cases of infectious and serum hepatitis were available for further examination. These were taken by percutaneous needle biopsy using a Menghini needle with a bore size of 1-4 or 1 6 mm. The biopsy usually measured 2-5 to 4 0 cm in length. Half of the tissue was fixed in formol saline and later sectioned and stained for routine histological examination. The remaining portion of the specimen was placed under sterile conditions into cold medium 199 containing 02% sodium bicarbonate solution, 100 units/ml penicillin, 100 fLg/ml streptomycin, and 25 units/ml nystatin, and transferred to the laboratory on melting ice. The 
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specimen was kept at 4°C until cultured. Optimal results were obtained if the tissue were cultured immediately or as soon as possible after the specimen had been taken.
The fragment of liver was cut into pieces about 1-5 mm. These were placed in a small vessel containing 1 to 2 ml of freshly prepared 0-2 % trypsin solution prewarmed to 37°C, and allowed to stand at room temperature for 10 to 15 minutes. The pieces were gently swirled in the trypsin once or twice during this time. The softened pieces of tissue were washed in growth medium and teased with two sharp dissecting needles until a fine mash was obtained. Because of a tendencv for the tissue to aggregate after trypsinization and teasing, it was resuspended in a minimal amount of growth medium, usually about 0-1 ml, without further washing. The growth medium was similar to that employed for the culture of human embryo liver cells (Zuckerman et al, 1967) , but the amount of foetal calf serum was increased to 15/%.
Half of the teased tissue suspension was stored in liquid nitrogen at -190°C. A Union carbide BF-5 biological freezer was used for freezing. The approximate rate of cooling was 1-5'C per minute. One ml of growth medium containing 10% dimethyl sulphoxide was used initially as the suspending medium for freezing, but because of reports by Smith, Hadidian, and Mason (1967) and Perlman and Wolff (1968) that dimethyl sulphoxide may be hepatotoxic and is an inhibitor of liver alcohol dehydrogenase, 10% glycerol is currently being used. The method of recovery was similar to that described by Zuckerman, Kay, and Hockley (1968) for human embryo liver cells.
The remaining half of the tissue suspension was implanted on polythene discs using clotted mouse plasma as an adhesive (Zuckerman et al, 1967) . Because of the small amount of tissue available, usually only six to eight small separation cultures were obtained. The implants were transferred into tissue culture plates and incubated at 35°C in a humidified dessicator containing 2% added CO. After eight to 10 days, the discs were removed and placed with the cell surface upwards Leighton tubes. One and a half ml of fresh growth (Reproduced from 'Virus medium was added to each tube. The disc remained liseases of the liver' by immersed in the growth medium (Fig. 1) Preliminary examination of cultured liver biopsy material by electron microscopy revealed the presence of several cell types whose ultrastructural features resemble hepatocytes, fibroblasts, and Kupffer cells. Glycogen particles were seen within the hepatocytes.
To date, two specimens have been successfully recovered from liquid nitrogen after being stored for 25 days and 48 days respectively. Both resulted in cultures that were similar to those that were obtained from freshly prepared suspensions. The first was preserved in 10% dimethylsulphoxide and the second in 10% glycerol. The remaining specimens are being kept at -190°C for long-term storage and other studies.
COMMENT
Disaggregation of tissue by trypsinization as described by Zuckerman et al (1967) for the cultivation of human embryo liver cells is impracticable for the very small fragments of adult liver tissue obtained by needle biopsy. Limited contact with trypsin followed by teasing provides an efficient method for processing such specimens. Cultures of differentiated liver cells were consistently obtained. It is also conceivable that this method would prove successful when applied to the culture in vitro of cells from biopsies of other tissues, especially those that have been found difficult to culture by conventional methods. The use of Leighton tubes for repeated examination of the separation cultures overcomes a technical limitation previously associated with cultivation in the tissue culture plates as described for embryo liver cells.
The extension of tissue culture techniques to the routine examination of liver biopsy material offers interesting possibilities for future studies. It may well find application, in due course, in clinical pathology and medicine (Weinbren and Zuckerman, 1967) . The study of the ultrastructural features of the cells by electron microscopy and its correlation with clinical findings is but one important aspect of the work currently being undertaken. 
